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A 1 &<^A 2 tt. f^flttiK> ttR<(ii»SKf&l 0-20© 

6~5o (D^mmm.^-?*) & 0 

5§?««. l < li^atfe^^m^ 5-50 o^fittm s« l < 

< (iilS^coR*^ l-50cOT;V3^r % L < 6 - 5 0 <D 7 

f»i L < ttitt©M?i5 - 5 0 <7)7 V -JU** S^^L<i± 
afttttfeOgElK^afe 5 - 5 0<DTV -fr Wi&i> L < fifi§S$l<^R*l& 1 — 5 0 <£>T 

„ y7;^ —in t F n o 

Ar 1 , Ar 2 , R 9 ^.t/R 10 i±. tL-Fttmifc^* o f t «t < ^ BM^S *> ORI±"C 

fc/iU — (1) ^joV^T. cf>^<£>7> 1 9fttr>*l 0f£K. ltT>b-7 
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v y _ ! _ ^ L < {i*ft«m^^^5Hifc 12-20 Wjfi^fiSif* * 

° Ar 1 WAr 2 li> * ftW$fcfc , ^Stlit^ Xii*^^ L < tt&tt&<D«R*afc 

6~5o o^#mm*-^ab a o ^ 

R 1 ~R 10 (i, ^tL?tLli^ 7k«m^ tt^ L< t±ise»tO«« 6 - 5 0(7) 
^flfi, L < tt&IKftoSfi^afe 5 - 5 0 L < 

< ^fcemo^ii i~5o«7^3^r em % l < \mmM<om.mm 6 - 5 o <d t 

te«m<^ SlR^Sfe 5 - 5 0«7'J-iVftI, tlt^L<liitt^itl~5 0^T 
Ar 1 > Ar 2 , R 9 JSlXJPR 10 ^ *ti J ?tiW&T?& o "C *> * < - BISH"* *> ^Ri"^ 
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™ ° _ 1 _ >f ;v*Xii«m « L < !±«I«Mit 12-20 O^^WM^ * & 
Ar 1 Ar 2 R 1 ~R 10 i^ **LW«fc£fc, TtuiatlWJCo 

[UK * ^Sfci" %>iz*><o*L%<o MM ] 

*»wi*«EL*^ffl«*#Wtt^ ±ia-« (1) «W»7^^> 

^ & * o , . _ . , _ n 

*5W!Tjiv^-i« (i) ommryvy^ymmmi. *' L ^ 7 *lZ*£?l 

5& (1) icisv^rmTJ: 3 ^ii^^tv>K^H% 
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(II) A 1 i:A 2 **raU*^-t±. 
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(II-iii-2) Ar 1 RZfAv 2 W&K&Xm*-?*^**^ A 1 KfctfSAr 1 
(II-iii-3) R 9 aorR 10 #*H7K**^-C4V»»^, A 1 fc*»t*R 9 

fieii, a 2 ^*»ta R 10 ^i§^ie^^^o 

x&i o~2o L<i«tti o~i e) <DM&^mm$m-e&2>o 

"a 1 RXfA 2 <DWMk L- < liil^^i'n^tlii^ LTli> fflxJf, 1 - ^ 7 ^ 
^ 2-7-7***, 1-7V>'^*, 2-7>h'J^ 9 ~ T>hU £** n7~ 
xt^'JJUt, 2-7xt^'J^> 3-7xW^i, 

9-7xt^'i^ l-*?**-**, 2-t7^-/Ht, 9-7-7?*-* 

^ l-t:v-;v*, 2-t±i/~*^ 4-^v-;v*. 3-^f^-2-t7fJ^ 
i*Le,o+-etff*L<tt, i-t-7***, 2-t7f;H, 9 -7^7-7* U** 

-«\l) iCioV^T. Ar 1 &l/Ar 2 tt, *tL?fl#tiL^ 7X«iF^ X««^ 
L<tt&**<0«&*»6~5 0 (ffiL<liIRit6~16) ^fi«it*So 

_^^f-;V^ 2 -7" 7***, 1-T>HJ;H, 2-7nV^ 9 - 7 7 H j * 
* ! _-7^^^^ij;V*. 2-7xt>X'J;H, 3-7xt>^V^ 4-7^7" 
9-7*WV*«, 1-7-7** = **, 2-t7^^I, 9~* 

7**=**, 2 -i?v-**, 4-e>^ z-^^H* 

^ 3_tf7x^;H;^ 4-e7x-H;H> p -*-7 ^-*- 4 p 

_V-7i = *- 3-^*36, p -^-7i-K2-^*v m _^_-7^__;v-4- 

^f;v* m-^-7^-;v-3--f;v*. m -?-7^-*-2-^*», o-f^S 
, m-bU^S, p->U», p -t-7-fJV7x^;H, p- (2-7^v7nt 
AO 7^*». 3-^^-2-t7fiH, 4-P<^-l-t7f^ 4 - 7- * 

;v-i-7y>'J;H> 4' -7^*e7^=;W*»> 4" - t -7**-p-*-7 

i*tfe©ifc*»*U<tt. 7x-;^ l-t7f;v*, 2-t7f;H, 9-7j 
7>7i>*3&, 1-7-7** = **, 2 -t7^^H, 9-7-7**-**, 
v - ;v ^ 2-ei/^«, 4-t£v-*3fe, 2 -t?7^=;W**, 3-t*7x^^ 
4-t'7x^H **, o-lV **, m- h '1 **> P - > U p - t - 7 

f jV7x- **t?& & o 

-^\l) K^T, R 1 -R 10 ii, ^tL-FMSQL^, 7XW^ ««!*>L<W:&e 
tfe<Z>^&£&6 - 5 0 O^fim L < Blt««Wi 1 i5- 5 0 ©3Sr*fll« 

nV*V**, ft^Uli*lMitl~5 0«7;v^~>i, L < 

moR ^ m6 ^ 5 0 O7?^JHfe, fifeL<ttitt«?&5~5 0O7V-* 
***yi tt^L < (iif^oMf 1 5 - 5 0 ©7 U -^f tS, g$L&L<f±&&« 

*->**, ;Nny>^ v77S, - h n*Xfit: Kn*^^t*i, 

;v* 2-7-7***, i-7>h;**, 2-77hV**, 9-7>h'J;^ l- 

7xV>^ 1 i^ 2-7xt>7'J^ 3-7xt>^'J^ 4-7xt^'J* 
^ 9 _ 7lt ^'j;vi, l-7"7** = **^ 2-t7^-;H, 9-7-7**- 
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2-^^ 4-^>^*. 2_lf7 "T^ ;l/ *^ 3 ; 

m _^_ 7 ^;V-3-^Vgfe. ra -^-7^-;V-2->f;V*. o - > U m h 

T>hV;v», 4' -^;vif7x^;W;vi> 4" - t p -jr-?*-*- 
r° ° R^coeM L < ttte*t*<0##*«*««>« fc LTtt. l-^n 2 
tij^i 5-*>KU>u*. l-i^^^i 1 

;U T-\vWw»L s-rv^py**. 4-^fvr.F-j;vj 

1* 2-^^/7?^ 3-^^/7?^*, 4 -^^/77-;V*> 5-^^ 

-^7*7-^ 7-^/7?^** i-^v^;/77^ 

i J:^^/7?^ 4 ^v^/^^;vi, 5 -^r^ v l!^S 

' l-^V^vk, 3-^7^'J^ )*>* 

* r YjVjviJ* ->fv^'j;vi> g-^v^yj^ 2 -*7*^;^ 

Z~2*tI>)1*Z*> -7^^ 4-7^Jv^ 9-7^^ 

* 1 7-7xt^nV>-2-^^ 1, 7-7xt^oU>-3-^ 
1 -7xt^niJV-4-^*, 1, 7-7xt^nr,-5-^ 1, 

7 xtyxnr/-9-^*> 1. 7-7xt^nr/-10-^i, l, 8 7 

^ylfi-^i, 1, 8-7xt>7or/-7-^H, 1, 8-7xt>7n 
-2-4***1. 9-7xt^nr/-3-^H> 1. 9-7xt>^T/-4 

[ 1, 9-7xt^nr/-10-^Vi> 1. 10-7xt^n-JV-2-^* 
1! io-7xt>7o'j>-3-^ ;v», 

' l' 1 o-7xt>7n'J>'-5-'f 

'- 2, 9 -7xt>7oyy-6-^ 2, 9- 



1, 1 0 -7xt^D'J >- 4 -4 *s 
2', 9-7xt77n'jy-i-'f ;v*> 
9_7xfV7n'J y— 4 —4 2 , 

2 9 '_7 I tv^nT/-6-'f 
9_7 X fy7.niJ 2, 



+ yxor/-10-^I> 2, 8-7xt^D'J>-l-^^> 2, 8-7^ 
t*5y>-3-4** 2, 8-7xt^nr/-4-^ 2, 8-7 f *>* 

^0-4** 2, 7-7xt>^V>-l-^^ 2, 7-7xt^n.jV-3 
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2, 7-7xt^n-J>-6-^*> 2, 7-7xt^ni]>-8- 

2 7 -7xt^n'j>-9W;vi, 2, 7-7xt^oy>-l0-^i^ 

l-7xtv^ 2-7xt-^;Vi> l-7x7f7y-^ 2-7i/ /Ti 
- ;v * 3 _ 7l ;f 7 y^ 4 _ 7l yf7^;Vi, 10-7x;f7^H 

10-7x7W^*, 2-***^**. 
* 5 _^dr^V'i;;Vft,- 2-t^y7y*VlH, 5-t^ty7yj^ 3-77 
?k;vgg. 2 3-^~;va&> 2-^^;vtfn-;v- l-^f;v^ 2-* 

-4-4**, 3- (2-7x^yn^) tfn-;v-l-^vi> 2 ""^t^T 1 "3" 
U 2-t-7**>3-4> K V ^ 4 - t - yf-* 3 - 4 > K U *2fe***tf ^ 

ofiH, -fV^n^afe, n-^;v*. s-7-f^ * V IZ.lt'Zt 

n _^>^;v^ n-^****, n -^^;v*> n K i n *~*£ 

;v * ^KFB^ifM, 2 -tFO^>xfj^ 2 _ tF0 3rW77f)H 
/ 2 -y' t Ko^>xfiH, 1, 3-ytKn^y^77"nif;vi, 2, 3-vH 

Vn'^y-t-T-f;^ 1, 2, 3-f^Fn^y7'nt>i, *nn****. 1 

_ 7 nnx« 2-^nni^;v*, 2-^n^vWi, 1, 2-S>*nn.x 
i Q-y^nn^v/nt^H, 2, 3-y'7nD-t-7f]VI, 1, 2, 

3_TWnnynlf;^ 7'o^f^> 1 -7»n«^*, 2-7-n^f;vS 
2-7o^V7f;H, 1, 2-y7*n^fiV|, 1, 3-^^77*^^ 

* 2 3 -y7-D^-t-7f^ 1, 2, 3-f'J7-o^7-nt^ 

a-V****, 1, 3-y3-M77'nb>i, 2, 3-y3-K-t-7f^ 
x 2 3->V3-K^nt:^S, 75y^f^i, 1 - T ^ 7 J.^**, 2-T<S 
^^;vk 2-7?7^77*f^ 1, 2-y7Uxf^ 1, 3-y757^V 
^ntrXk 2 3-y7U-t-7fi^ 1, 2, 3-h'J75^n^*, v 
77^f;vk'i-yT7xf;vS, 2-v77if;V«, 2-y77^77 , «, 1 
2-yy77xf^ 1, 3-^77^7^^ 2, 3-^>77-t-7 
l 2, s-h'JvT^^n^ ^fn^f;H> i-^foxf;^^ 
--hDxf;H, . 2 _-(, 0 ^y7'fJVS, 1, 2-^fnxf;vi, l, 3-v- 
f n^V7-n« 2, 3-yxhn-t-7'fiH> 1. 2, 

;V *?~ri^5J°^ L < i±#£^$l<0~>^ or^^^i^t ttli, f!i£5i\ 
n^* y^n7fJH, y^n^yf^S, ->^p^^~>;v*> 4-^f^yyOA 
^, >;v ^ !_ 7 ^>^;v*. 2-t^>^*». i-y;v^vxjvs, 2-y;v^ 

ri 0 ° Ri^cojM b< liflt^T^a^yli^ -OYt^Wit*!), YO 
mtVXii, ^ifJUt, yyynt'jvi n-/f;v§, s-7 

^ ;v3 g ^vwat, n-^O'f-^ n-A^y;Vi, n-^7?-;V 

f-i/fc, 2-tFD^7Wi, 1, 2-ytFn^fyxf;H, 1, 3-yU' 
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p^wyyne;vi, 2, 1, 2, ^ 

n>fy^i, 1, 2-^nDxf;H, 1, 3-^nn^y 7 n^i, 2 3 

7*n*^;V». 1. 2 

1, 2, 3 - t -7+**. 1 , ,2 .3 

* 'i-T^yxfjVi, 2-75/xf;H, 2-7^^7^^ 1, 2-v7 

'f-;tk 2-v7^VWl, 1. 2-^>77xf^ 1, 3-^T^V7 
nif;vk 2, 3-yv7/-t-7f^ 1. 2 3 - h V ~> T ^ 

2-y-^oxf^ i f 3 -y->n^V7"nM, 2, 3 -y->n-t-7f 

[0 0 2 0] ■ 

R i ~R 10 «U<tti»77;^^^JtL^I^ A/y;V ^ 

7x^-t-rfJWl, ff _ t7fj Mf^ 1 _ a _ t 7f^ 

2- (l-tfny*) P -^f^>y^ m_ i^ ;l/ ^ 

o-^W<>^*> p-^n^y)Vi, m -?nn^y;vi, o-* 
nn^Ji^ p-^n^>v;v^ m-7n^>yiVl, 0 -70^>v;vJ 

m -tFn^y^/y;H, 0 _ t Fn^fy^yy>i, p-T5^w 

bn^v^i, o-^o^-/^ p-y7^yy^ m -y7M/v/H 
o-y77^y>i> i-tKn^y-2-7xx;H77nn>i, i-*nn- 

[0 0 2 1 ] 



^>L<ii^«^TV-;v^^v^«. -or t^fi, Y' o« 
tL-cii7xx^ i-t7f;vi, 2-t7f;v*, ^T^^Sh S"^* 

^r,,^ 4-7^7" 9-7xt77-J^ l-t7^-iVS, 2- 

2-*7*-*>fA'*. 3-e7x-H^ 4-K7x-H^ /^I 7 

m _^_ 7i -;v-4--f m-^7xx;v-3-^^> m -*-7^_;v-2 

-A ;v» o-HJ m- h 'J p->'i P ~ t -7f^7x_;vi, p 

_^-7^ ;V& 4-^^;v-i-T>b i ;;v*. 4' -^f;vt*7xx;W^ 4" - 
t l^ f - ;V _ D _^_ 7 ^x,;v-4-^;v». t5y 
* * 2 -t'-jyx)H, 3-H°^^-;V^ 2— fVKU**, 

-fv>r*Vy^ 6-^v^>fv;v*. 2-7^*, 3- 
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2-^^/77^ 3-^>V^^-;V* 4-^>V^9^^ 5 
3 _^v^>^77^*, 4 _^v^>y77-^ 5_ ^ y 
y?;V^ 4-*^;**> 6-^y'J^> 7-^r/V;V*. 8-* 

, i-Tv^u;v^ 3->fy^u^ 

-Jv^v^ 7-^;^'J;^ 8^v^v;v», 2-*;* 

■frij^k 5 -^y^V^;V», 2- 

7xtyxnr/-2-^H, 1. 7-7xt^n'JV-3-^ 1. 7-7^ 
t^n>j>-4-^Vi> 1, 7-7xt^DU>-5-^ 1, l~V^Z' 

i i 8 -7xt^n.jy-io^^ i, 9-7xr/xnr/-2-^I 

1 9 _ 7xt >xnV>-3M;Vi, 1, 9-7xt^nV>-4-^H, 1 
" 9-7xt^n-j>-5-^Vi, 1, 9-7xt^o-j>-6-^i, 1, 9 
'^xt^D-jy-?-^^ 1, 9-7xr^n'J>-8-^*, 1. 9-7 

1, 10-7xt^n-j>-2-O| 1, " 
7xt^ur/-3-^H, 1, 10-7xt>^r/-4-^I ; l, io- 
7xt^nT/-5-^V*> 2, 9-7xt^nT/-l-^^ 2, 9-7*. 
t^nr/-3-^^ 2, 9-7xt^n«j>-4-^*, 2, 
^nij>-5-0», 2, 9-7xt^nT/-6-^ 2, 9 ~Jf^^ 
y>-7->f**. 2, 9-7xt^ny>-8-^», 2, 9-7xWn';/ 
-10-^ 2, 8-7xr/^nW-l^^ 2, 8-7xt^n-j/- 
Z-4)vm, 2, 8-7xt>7nr/-4-^vi, 2, 8-7xt>xnr/- - 
5;vi 7 -7xt^nT/-6->f/^ 2, 8-7xt^o-jy-7-^ 

. 7-7xt^nijy-4-^*> 2, 7-7xt^n-j,- 2, 7 

xt^n^-9-^H, 2, 7-7xt^nr/-10-f^l-7xty 

2- 7*^-**. i-7x;f77^i, 2 "If/tI V o ?^ 

7x7f7y-;vS> 4-7x;f7y^i> l-7x^f^^ 2 ~^i* 
3 -7*swV-»m. i-<7*J***J-*>*> 2-***^**^ 
5-***^**. 2-*W7'/U^ 5-*W7V 

3- 77f.^ 2-*^** 3-*^** 2-^^n-;v-l 

4^-;v-5-^ 3 -7Wu-;v-l-^v^ 3-.f^n-; - 
_^*^n-;v-4-^v*. 3- (2-7x^7nt» if n-*- 1 -4 

004-3123202 
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***tva&. 9-7-7**-;^ i-ew* 2-E>^vi 4-*v-;v* 

>T**. o-HJ^i> m-HJ^. P->^^> P ~ * iT^I* * £^ ? 

2-&)'j=lk 3-^ivx^ 2-^>KV;V^ 3 



-7V^KV^ 3-^V^K^ 5-4 
ill* 2-^^/77^ 3-^775^ 4-^/777^H, 5 — 



^iT 6^.:>T^^ 7 -^v /3 ^^ iwv- ; -/^- 

* fi _^My777^ 7 ^ v ^> V "77^i, 2-^7'J^ 3 
%L A-%Al* 6-^U;Vi, 7-^^ 

, It; 14v^v^ 3 -.v*,^ \ ZA 

-7xt^'J^i> 7 _ 7l t^'j^*, 8 _ 7xt >7'jy^l, 9- 
3 -T^;^;V^ 4-7^Jvx^ 9 -7^v^ 1, 7-7 

1, 7-7xt>^>J>-8-f^ 1. 7 - 7 *f^"/, 
1 8-7xt^D'J>-5-^Vi, 1, 8-7xt^n'J/-6-^ 

7vi f - x ny.-7-^vi, i, 8 -7xt^nr,-9-^i 
1 8-7xt7^r/-10-^^ 1. 9-7xWn.j>-2-0*, 
\ ' 9 _ 7 ^y*nijy-3-'OV'». 1, 9-7xt^n'j>-4-^i, 1, 
9-7xt^nr/-5-^v». 1» 9-7xt^nr/-6-^l 
7xt^n'j>-7-^^ 1. 9-7xt^Dijy-8-^fJHf, 1 
t^n'J>-10-^^ 1. 10-7xt^nr/-2-^v*, 1 
ir/Xor/ _ 3 -^vi, i, !0-7xt^n-j>-4-^Vi, 1 
xt>^n-j>-5-^i> 2, 9-7xt>7n'j>-l-^vi, 2, 
^nr/-3-^*> 2, 9-7xt^n'j>-4-^V»> 
n'J>-5-^H> 2, 9-7xt>XD'jy-6-^H, 2, 



. 1, 9- 
9-7^ 
1 0 -7 
, 10-7 
9-7xt 
2, 9-7xt>7 
9-7xt>7,0'J 



v - 7 - «f ;v3 
l o - 4 
--f;vft. 2, 



2 9 _7xt>7niJ>'-8-'f^ 2, 9-7xt^n'j>- 
2 ' 8 _ 7l t>^'J>-l-^^ 2, 8-7*t^° i r/-3 
8 '_ 7lt y^n'jy-4-^;V^ 2, S-y^T-^n 1 ; >- 5 ->f 

ffitlE# 2004-3123202 
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^-v : 10/ 



2 8 - 7i t^on-9-^Vi, 2, 8-7xt^n'J>-l0-^i 
' ' 7 -7it^n'j>-lHJHfc, 2. 7-7xt^n>j>-3-^H, 2 



7-7xf>7,nr/-4-^Vi, 2, 7-7xt^or/-5-^*, 2, 7- 
7xty^nyv-6-^vi> 2, 7-7xt^n>J>-8-^i> 2, 7-7* 

-J?fv-;;vL B-m/'J^ 2-t^-777U^ 5-tW7V'J 

£2n-i-5-^* 3 -*Wn-;v-l-^ 3 2 - 

^*^-;v-4-^v^ 3- ( 2 -7*-;v7nif;v) *£u-;v-l-^ 2 
— -f - ;v — i — -f y W 2 - ■ * 3 - Y 1 

[0023] 

^77nm n-7f "II 
^;7f^ t-7^;v^ n-^>^*> n-^****, n-^7^;V 

iiwv^n^ 2, 3-^Fn^v-t-7f^ 1, 2 , 
^>7nf;^ ^n^;vi, 2 - * o nxf;vi 2 - 9 n 

n^v7f^ 1, 2-^nnxf,vi, 1, 3-;^n^v7n^i 2 3 

;v* 1 3 -77n^v7nnm 2, 3 - v7n^- t -7^^*, 1 , .2 3 
_hy7n*7ntf;v3fc, 1 -a- K**-**, 2 ~ 3 ~ ■ tf* 

Ts~+»** 1. 3-775^77n^ 2, 3 - vT ^-t- **** 1 

rl± 2-Its<vW* 1. ^^^^^Jv^r^Ii ^? 

ot"^ 2, 3-yvTy-t-7fiVl, 1, 2, 3->Vv777n^ T > 

l-x^nxf^ 2 -x fnxf ,vi 2-x n ; 7f .i, 1 
2-y-fnxfj^ 1, 3-yxfo^77"nE^ 2, 3-v-bn-t-7f 
;v*> 1, 2, 3-h'jxbo7ntf ;v*## s ^if tt * 0 

77^^ t-j-^^ 7V " Jvf ^ T;v 

Ar 1 Ar 2 R 9 &lTR 10 ^ f^?«^otU<, »»-r**ORI±T 

mSE#2 004-3123202 
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: 11/ 



2-20 ©«^f#M*^ft^ L-^o LTIi, BUSSltlBaA r > 

(1* ) t±> (1) fc*V>tT, A'-RTfA 2 '^ *1l**fbLK : « 

&«> L < »±«6*»0«Jfe*«k 10-20 ©i^fMSt* ^ A 1 ' Rtf A 2 ' < 

12-20 <D!§^«3it^-e&£ tPlgU;^^^ A r , Ar > R 

em*ow4, HtffEt?raL/c^o^iwic^*ao tfc, (i) ■ rafcfc- ( 

— (i* ) ti-tffc* (i) n^-ftL^wr', arfc-M (i) 
a— (i' ) &^t?v>& 0 

[00 2 6 1 

#S&9! £33 a — ft* ( 1 ) *t& T vh9* ^ffSff * J^T 
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[ft 3] 




[0 0 2 7] 
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lit 4] 




[0 0 2 8] 
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^-v: 14/ 



[0 0 2 9] 



ffiiE# 2004-3123202 
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^ijyf^y^Kmt, d*L4T*fc»£<<3#£ (Chem. Rev., Vol. 95, No. 7, 2457 (19 
t«^t<i±30- 2 0 0 o C^^o ^u,,, n o 

*j***yym<nx-~-7-)i'M, ^y?y, ^**r>, ^7°?y, 

*^V^<&fi*n£Hbdc*£, ^nn^>, ^nn*;vA, iMlfcR*. 1, 2-vx 

-yifMU7U\ N, N-vVfmf7U\ ^ ^n'J K^7 

i> 1 Y*?y^?y, i?**V>, -»«fflili7'J-i^n 

yfXli^«I^L-C, if 3~5 0tfH> &iUii4~2 0liW^o 
^Civ^SiiiLTIi, Ktt>'JfA, »V7A, 7xm<b^>v^ 

U^tfA, ^ojh7>V7A. 7>H^yW, Mtv^A, M*">^, 

^^(DiUm-MLli, TV -frtfvym.Xte J t<vBMfcfcttLt^ If 0..7-1 O^ivSI 
, ft KliO. 9 ~6tJHt^Jo 

[0 0 3 1 ] ^ „_ 

^7^) /n°9v-7A, y7nn[ ex (y7x^*77^) ^n^>] 

;^7^7A, ^no[ ex (y'7xiH77^) ^y*7A, , v^nu 

[ ex (y7x-;v*^7^) x^n*fey] /^i;-? A^tfV*? AftMR, xlx^ 
^ (Hj7x-;v*^7ry) -y^K y^nnW (HJ7x^W7r/) 

y^nn[ ex (y'7x^*77^/) J.y>] ^nn[ ex (5> 

7xx)V*7 7-f/) 7°n;ry] ^y^K v^nn[ ex (y7x-H7 7^) X 
^-y-7-;V. , V^no[ ex (y*7xxm7^) X^U-t>] -y^^O 
-^jv^f^f fflL<iiff7^7 (HJ7x-;i/W7r/) ^XV>7 
A-cab&o -^^col^^^ffli^^^^^^TU -Mt^WLt, If 0. 00 1 
~l^vif> IfiKliO. 0 1-0. l^;viit^^c 

^u^yitKJBK^^^^vyimnmKU^^^^^^^ mz-i*. n- 

tL^ 0 ffiffl§tLS^flm»j»fcL"rtt, N, N-^f^A75 h\ N, N 

_^f-;V7-tr h T 5 F> N-^fJVt'n'J FV, v> -f- ;v X ;v ,is ^ v b\ HlllhRS^ 
*nn^>4f>\ ^nn^y€'A -hn^'A Mv^>\ ^>l/V>f)H:ny 
xfHny^T', Tjc^^tf ^tL> t< N-y^f-^*;uA7U% 
N-W;vt?n'j KVttio ^Sft^ffifflStiTU -Mfc£-^MU If 3-5011 

jftl<li5-2 0Hit*J. BOMBED af 0°C-2 0 0°c-e«§tL, 
t L < it 2 0 r~ 1 2 0 *c-e* * o 

[0 0 3 2] 
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^J.Org.Chem., Vol. 60,7508 (1995) J: »> * - Q 

#k#ii>fe*i*o *^ D ?^i 

Ult3-"50ll»,ff*L<ft^20llflfCft4o _ 
L ItlMOt^at &4L<lil~2**S*-C*<K ^iHJ7^^f 

lmmv*>Zo fmm&\*. a*- i o o ~ 5 0 <c, »* l < i±- 7 5 ~ 1 0 c 

L 5»«*»k tnE«EL*fI»mXtt*«EL*fffl^t*a* L < lift 

B ttm»w; i^«EL»ffl3S*#»x»i*«EL*M*r»**^ hit* 

Mb 6] 




(A) 



Wy-^fellf^^*^ Ar 4 SMr 5 14, *^n***^JU±** 
»6~2 0«»fS^^ Ar 3 , Ar 4 Rtf A r 5 »f«*** vv £* -J 

miE# 2004-3123202 
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[ 0 0 3 5] 
[ft 7] 




(B) 



(gfcrK Ar 6 -Ar 8 ti, ft ^ L < 5 - 4 0 ©7 'J - ;V*T^5 

o q it 1 ~ 4 O^^ce**o ) 

[0036] ^ , . , 

^7/'JjH, y7x^^7>f7-JH> >f>Ky^3fe> ^w^/V;^ t°u^;v* 
^yy**y V 7;vt7^f-^ 7^t7h7;vt7>r^ ^^;v^> 

; v^;v^ i-yoM, n-^n tf/i/gfe. s-^f-;v*> t- 

s -7f^^ t-7*^yi, 

^?nA^i/^t#yl$) , iI«5~4 0W7'J-;H, tM5~4 0 
C0 T ij - ^-ett»§nt7^*, 0©7'J-«tt^^rJH 
% gf|l~6«7J^JVi^ttSx^r^ ->77I> -^ni, s^ufyRtt 

[0 0 3 7] 

(1) »3E/5fc#»/lfc* 

(2) M/H?U£A«/1Mf /i* 

( 3 ) mm/^m/n^xm/mm 

(4) M/!OL&AJB/f§^S/m^&AJf/l*« 

(5) mu/^m^mim/^m/mu 

(6) M/^^ffW/W^KM/^JfcJi/RWi 

( 7 ) / »* 

(11) is/iififti/ftsi/^/^ 711 

(12) W/WW/IE^L^A^/iE^^ii/^W/^M/^ 

(13) »*/«M/iE^XJB/jE«M/»^/«^^^/I« 

ffifiE# 2004-3123202 
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^^i-^«T^l9> -e^Ifittl^^tit 4 0 0 - 7 0 0 am?)f«^*^^ 
[0 0 3 8] 

#!lhLTii, mM>V*7&®4!?± (I TO) , Mil (NESA) . #JL 6^ * 

o%x^)^ <-r^^t^mtL^ a ^»y-fffiKii, ifn/naTWiL 

v> 0 ra*>IWi*mt" t> If 1 0 nm~ 1 /* m, fiP £ L < tt 1 0 ~ 2 0 0 n m 

[0 0 4 0] 

(i) -Mi ; tf EPiraii:KttI?LM^I?^^^t^ M^l, PjMM 

(iii) ^M;m?-i:IE?LC»#^0^^$iffiL, CitL=Sr»3fcCo*if*«IB 
:o«*IWtiJifekttli, fSx.CT*«> Xtf^n-h^ LBW^Il 

£ fc#HBH 5 7 - 5 1 7 8 1 MKiS^?^v>SJ: 7 fc, fl4©raJ^tWt 

l£ft/S^olE?L&A«^ H*«*4"e»»-r*Ji^* 

1 V 6 cm 2 /V • Lv^o Z<D X ? L*C(±> 3fe*fe*r 

£BSE# 2004-3123202 
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«X»B) t+tyT-Z-A-f** (*B#«=3, 1 8 9, 4 4 7?M»f» - < 
TJ'.7_V»a# (#&«B3 7 - 1 6 0 9 6t«« , *.J7')-*T**/#* 
i »Wwf? 6 it, *0 2tM». H*3, 8 2 0, 9 8 9**«»^*3, 
I 4 2 5 4 4 Wfl*, 1»&H4 5 - 5 5 5^#, H5 1 - 1 0 9 8 3*««U «■ 



BB51- 9322 4 IS* S 5 5 - 1 7 1 0 5 #S«L H 5 6 - 4 1 4 8 #, J 5 
* „ ts 7«-Mf IW55-15695 3 H56-3665 6-f£*3>* 

#. BUM, 2 7 8, 7 4 6*Bja*, «H«5 5- 8 8 0 6 4 g"~ h " 



65*S«: Sm 9- 1 0 5 6 3 7#*«U H 5 5 - 5 1 0 8 6*g» M 5 6 - 8 0 0 
5 1 B5 6 - 8 8 1 4 1 H 5 7 - 4 5 5 4 5 H54 -112 6 

3 l&S: 85 5 - 7 4 5 4 6*S»##B) - ^ = ^ * > f ** «■** 
SS3 6 1 5 4 0 4-S-93*B«- #&BS 5 1 - 1 0 1 0 5*<&», H4 6 - 3 7 1 !ta 
I 3 n 4 -' 2 5 3 t dlt *** 5 4 - 5 3 4 3 5*&* B 5 4 - 1 1 0 5 3 6 

It 7 5 0Mt, Hi3, 1 8 0, 7 0 3-fM*, ^^3 2 4 0, 5 9 ^ 
Wffl* B* 3 6 5 8, 5 2 0 H*4, 2 3 2 , 1 0 3 H» 4 , 

|BJ 3 9 - 2 7 5 7 7#&», t#««S 5 5 - 1 4 4 2 5 0 , R 5 ^UH 

3 2+SM. m 5 6 - 2 2 4 3 7 BStWtt « 1 . 110. "SjMWfc 



) , 7? (*H»tt*3. 5 2 6, 5 0 lW»f#l) ; ^ 

HS 5 4 - 1 1 0 8 3 7 t&«»#l) ,tK9 V ( * S f 3 7 17, 46 

i*mmm. *nn 54-59143 hsb-b jo 5 7 5 7 ' 2 3 

0 6 4*>&*L n 5 5 - 4 6 7 6 O^IPL n 5 5 - 8 5 4 9 5^ » ; g 5 7^ - 1 1 3 
5 IWJ 5 7 - 1 4 8 7 4 9 #&*U #«PF2-3 115 9 1 > J 

ll«5m*# mmrne 1-21036 3-*H!r*u ra*e 1 - 2 2 s 4 5 1 . ra 

t 1 - ^ t Tt 2?SltL ^ 6 1 - 7 2 2 5 5 *&*L P* 6 2 - 4 7 6 4 6 W 6 

2 - 3 6 6 7 4#&*U W 6 2 - 1 0 6 5 2 *&*L W 6 2 - 3 0 2 5 5 g6 0 
! 9 5*5* H 6 0 - 9 4 4 6 2#&*U RI 6 0 - 1 7 4 7 4 9 H6 0 

*) J (#W2 - 2 0 4 9 9 6*&#) , JtKi 

- 2 8 2 2 6 3^0 . 1 - 2 1 1 3 9 9 *4*ftfcH** ^TV^iltt^^ 

(Sil l 6 3 2 9 5 6 9 6 5«**fcW5S©*«>) ^ *tiiHft75>ft^J 

3 3*&* 0 5 4- 5 8 4 4 5^^ ^15 4 - 1 4 9 6 3 4^#> R 5 4 - 6 4 2 

R 5 -7 9 4 5 0tm ^ 5 - 1 4 4 2 5 0^ R5 6-119 
1 sliSk ^16 1 - 2 9 5 5 5 8*®*. IWJ6 1 - 9 8 3 5 3 RI 6 3 - 2 9 

lUsS^It 8 6 1,5 6 9^wm^x^2m^m^K* 

«i*\£4 4' -tf* (N — (l-t7fiV) -N-7x^;V7^) 
i-Ir^^"T^30^^-^-Xha^$^4, 4' , 4" -HJ* (N 

HiiE# 2004-3123202 
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[0 0 4 3] 
[0 0 4 4] 

i os/cma±»it$^tt^^wt^^»o i<^> i n tt^m^MwmnwPrt 

LTii •^-5 L ^-7^>^ 1 ; n-^-^#|S¥8 - 19 3 19 1 -^-<&$R^I!75 LT&&-a T U 
[0 0 4 5] ^ „ 

[0 0 4 6] 



[Its] 



N-N 
Ar^ o >-Ar 2 ' 

N-N N-N 

Ar 3_J^ o ^ Ar lJ^ o >-Ar 5 

N— N , N— N 

Ar e_< o ^ Ar l-o-Ar^ 0 )-Ar 9 



(^•fAr 1 ', Ar 2 ', Ar 3 ', Ar 5 ', Ar 6 ', A r 9 ' W:* MfrWM* /:ttitl« 
T i;_;V^£^U -?-k^tLi:v>^|W]— ^otll^otK^ S/tAr 4 ', A 

r 7 ', A r 8 'l±S«^±«$^7U - *tL^W— " e& o T & ^£ o 

ii-e7'J-;vS^Ltli7x-;H, tf^i-;^ 7>f7-;H, ^'^-JH 

ffifiE# 2004-3123202 
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[0 0 4 7] 
[4b 9 ] 




\ / 





O' 




Sf- i ^ifrfii:, jf i Lv>I5cttl f -^> > Ltli, N a 3 6 

e vf K (ft»Si: 2. 2 8 e V) . Rb (ffc*W* : 2. 1 6 e V) *3J:tfC s ( 
tt*Pwife- 1 9 5eV) ^f)^S^5)l^W^<H-o07^*'J^> 
C a (ftium -2 9 e V) > S r (ft»l :2. 0-2. 5 eV) , fi^Ba ( 
ttmW&' 2 5 2 eV) *»5>4&»*»fea^*t*^& < fc o<OT)^iJ U ±»« 

©T**ri;**T*tK u<»±. Rb«fciicB?*5, * fc& ii:2!f-^ 

m«E# 2004-3123202 
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Rb**v>l±C s iNaiKfc»Wtfe4iWi Lv^ 0 C s ^tt^^t 

Ttt. f«xii\ L i 2 CK L i O, Na 2 S, Na 2 Se^OTaOW^, ff* 
L^7;V*UiiI^^ytO^Lt!i, Will CaO. BaO, SrO, Be 
0 BaS, iilfCaSeWWfW. $f| U^i^Ml^n^tt 

fcLTIi, LiF. NaF, KF, LiCK KClfi^NaClWn 

*l* 4/' »4 LV>T^* 1 J±Si^*^ Nl3 ^*^* fc L-CH CaF 2 . B 

aF 2 ° SrF 2 , M g F 2 ^tfBeF 2 fcv>o/c77», 7^fl«ft^^ 

Zfz, m^mmmZmfclTZ^MfctLXlt, Ba, Ca, Sr, Yb, AK Ga, 
In Li Na, CcU Mg, Si,Ta, Sb«i0 f Zn^4< fc fc-oo*;** 

A • T^^'-^A/m-fbT^^-^A, A l /L i 2 O, Al/Li0 2 , A l 

| L <, $<bfc, mJ¥ii®# 1 0 nm~ 1 jurn, fft L< »5 0-2 0 0 nmt?*So 

ffifiE#2 004-3123202 
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ai-f * £ t £ * o 

2 0 0 nmOteifl<Djftff£fc& If^^vM^^^'J i?MU 
»Stt4o £0»*±^jE?LaA»*IS:»t4o o^j&ii, ittfiz&LfcJ: 

a* i^jK £J&3&*# <b tL-^-f < > 36*0 ti > * - ;v L I' < \/^<D&fr h M^MMfe K ± 

3£K J: I) -tKlfIfiS5 0- 4 5 0 °C, I^Kl 0 " 7 ~ 1 0 " 3 t o r r . 

mmmm 0 . 0 l ~ 5 0 n m/5fj\ *#iHJ?- 5 0 ~ 3 0 0 *C> mm 5 n m~ 5 M mO| 

[0 0 5 4] 

jWfcft"* JitKiO § £ ^> *& Rate**** ^ tL^-t < , fr-o > * - 
[0 0 5 5 ] 

[0 0 5 6] 

^ > 3 - t- ^ > ^ife^s i- X Z> fcti&S&tm V* &Zb if? ft & o *»W®t« ELfK 
fflv>^,. lulB-^ (1) it **«*JWitt- 3^H*&._^ 

(MBEft) *Sv>l±»jSECi*LfciS*W7''f y ^n°^n-x-i > > 

tiEL^i:tltE^W^^> + . Wlt-wtttCLt:, 5 
~ 4 0 V ©IE 4- mnir Z> b &lbi)*mM tfli. * WBE * L T £ IBsfE f± 

in»j] 

[0 0 5 7] 

ffi|E# 2004-3123202 
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25/ 



MMl (l-yn*-4-7x-^t7^U>^) 

rfT^Ol, 4 -v7n^E^7 * 1^715g , — ;i/sj?n>gft 7.7 g > ^tuf-r h h 
i; 7x-HX7^ y/^yVu A1.8g£M^U T^^^g^feLTto h > 200ml , X 

2 M RW.1- h V 9 A7KW90ml ^j)Di, 7 ^FttlllL^o 

Mv^>T?;fr$iJf £»mu ^fc • l&fn^7X"e^#L/co ^r«S£*7jt$cm7" 

h V ^ A-e^Lfv:^ MSr^L/io »*y'J*f JV*7A^D7h^77^ 

19. lifto 1 -yn^- 4 - 7 x -x;i^ 7 7 V78.9g (i|X^60%) 

^•^0 2 ( 1 -/n^- 4 - (^77 V7- 2 --f;V) 7^7 7 7 7c^j&) 

5±|WJ;)§<7)yj&^ £ «9 ^ |fi<)©l-7'n^-4- (t^7? V7- 2 ;V) 7^7^777^ 

(MS4396) ^fife^tU^o 
^Ii3 (2- (tf 7^x.;u- 2 ->f;v) - 6 -7*13^7 7 l^7<7)^$;) 

T|TM02, 6 - v7n-^:?-77 V715g , 2 - tf 7 x x. 7^ 12. 5g, ^I/t- 1 9 

3^7 h 1; 7x^;i/^77 w 7^°7 v7 A1.8g£rH^U 7^a*>tlL/c 0 h;i^7250m 

1 , R V 2 M Rgfe^ h U "7 A 7Xv#m90ml * Jp x. > 7 WiD^®^ L rt: 0 

i:TiltSiJ:l:J;^ @$j<772- (if 7 xx,;v- 2 ->f ;v) - 6 -7n^f 7? 7 7 
10. 9g (JW58 96) «rfi<fej£J|fc Lt#f; 0 
[0 0 5 8] 

M«4 (9- (^7 7 7 7- 2 7>f7H:>(7)M) 

9 -7n^ET> h 9-tr722.5g , 2-7^77 7 7 tffn 7^15. 8g RXfT ^ 7dr7 h V 
7x-jV^^7-f >^7y7A2.0g*I^U T^^^gfJIL^o fJ^7150ml , £0* 

2 M h V 7 A7Xv#ml40ml £finx., 7 f$WM38Sf£ L*: 0 

^^TO H H H , £it - t J: *k B®<D9- (t"7 7 77- 2 -7;v) 77 19 

^723.1g £*§7t 01X^87%) 0 

•£-J&f!l5 (9-7*n^-10- (t7^1/>-2-^;V) 7>h7^>«M) 

9- (t7^>-2-^V) 7 7 h 9 -tr 723. lg t'DMF (y^f;V*j^7? K) 
250ml i~73i&U l?£tNBS (N-7*n^^y>^5 K) 14. 9g DMFt?l (150ml 
) ZmTLtz 0 iST71tra#Lm -l&lftSLfco 7K200ml &]&n;U *rffi&£»B0 

7-2— f/U) 77>7-t728.8g t LT#£ (I&2$99%) 0 

^ifJ6 (10- (t7^1/>-2-^;v) 7>l7^^-9-#n>i<7)^) 

7;^3^7#|il^;T, 9-7*n*-10- (^-7 7 7 7- 2 -7 ;V) 77>7-t728.8g 
KUtK h ;V-^7150ml , JJ&7]C-^-7";H50ml £7JtIx^ -63°C^J%iPL/Co 1. 58M- J ;W 
;ix7*^;WJ ^7A^*^7}#$[58ml£?i|TU -63°C^30t>P^«#^ -10°C^T#fSL 
fco S^-TO'Cf -e<tiPL, 5j?n 7@£ b 1; 7 ^;V^77";V23.4mim7)c^-x;Vv#^^#^ 
(:iTL/; 0 -70°C^T2B#p B 1»L7t^ Ifc* KMi&S: -e#i&Lfco -BfcifcS^\ 10% 

m.w^w.'cm^t u h ^x. 7 -e 2 mttm ^m^^xt^^- u *tR^ 

Z> Z. tX-Bmo 10-( t7^V>-2-^V) 77h7^7-9 - tfu 7^17g *^<- 

vz-fcmiktLxmz (W65%) o 

[0 0 5 9 ] 

^#117 (9 -7x7^77 V7^U >W.<D&]&) 

9 -7n^7x7 x "77 1^738.6g ^I^ 7 Jc h ;VJi780mK MtRTHF (7f5HKn77 
7) 160ml ^rlJnx. -40°C^<tipL^ o 1. 58M7 ;WJl/7f;WJ 5^7 A^\ar-9->-}§$Q 06ml 
^iTU -40°C-e3 0 7>P B 1«#f^ -10*C*"C#iaL^o S^-70°Ctt?<t*PL. *r 
n yW. y V * 3-)V*.XTfr50. Omll^TKT HF~M^ KffiTLtz 0 — 70V. K X 2 B#^« 

mtE#2 004-3123202 
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WLfzfe^ t^t:Ifitt«#Sl/: 0 -tttf, 10%i£M7jc«100ml £flnx.T:«#L 
N > ;v^7~e 2 Uttffl Ufco «» SrfifeSl^TfcT^b. IMt > V L 

^ -7- 7* V 7 #13 7^21. 5g ^«^h h h t l7T#£ (W64%) 0 

^#U8 (10- (7^77 U>- 9 --f;v) 7>>7^>-9-^n v$<z>^j£) 
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